Objective: To evaluate the cost-effectiveness of a prize-based intervention as an addition to usual care for stimulant abusers. Methods: This cost-effectiveness analysis is based on a randomized clinical trial implemented within the National Drug Abuse Treatment Clinical Trials Network. The trial was conducted at eight community-based outpatient psychosocial drug abuse treatment clinics. Four hundred and fifteen stimulant abusers were assigned to usual care (N = 206) or usual care plus abstinence-based incentives (N = 209) for 12 weeks. Participants randomized to the incentive condition earned the chance to draw for prizes for submitting substance negative samples; the number of draws earned increased with continuous abstinence time. Incremental cost-effectiveness ratios were estimated to compare prize-based incentives relative to usual care. The primary patient outcome was longest duration of confirmed stimulant abstinence (LDA). Unit costs were obtained via surveys administered at the eight participating clinics. Resource utilizations and patient outcomes were obtained from the clinical trial. Acceptability curves are presented to illustrate the uncertainty due to the sample and to provide policy relevant information. Results: The incremental cost to lengthen the LDA by 1 week was US$ 258 (95% confidence interval, US$ 191-401). Sensitivity analyses on several key parameters show that this value ranges from US$ 163 to 269. Conclusions: Compared with the usual care group, the incentive group had significantly longer LDAs and significantly higher costs.
Introduction
This study analyzes the cost-effectiveness of a prize-based contingency management intervention implemented within the National Institute on Drug Abuse Clinical Trials Network (CTN). The clinical trial, known within the CTN as Motivational Incentives for Enhanced Drug Abuse Recovery (MIEDAR), was implemented at eight community-based outpatient psychosocial substance abuse treatment clinics and included 415 stimulant abusers randomly assigned within each clinic to usual care or usual care plus prize-based contingency management (CM). Petry et al. (2005a) analyzed patient outcomes from the trial but did not report on costs of treatment nor on cost-effectiveness. The primary target drugs in the trial were cocaine, amphetamine, methamphetamine, and alcohol. In voucher-based CM, participants receive vouchers exchangeable for goods and services whenever they abstain from using drugs according to objective criteria such as urine toxicology screens (Higgins et al., 1994 (Higgins et al., , 2000a (Higgins et al., , 2003 . This intervention is efficacious in treating a range of substance use disorders, including cocaine (Higgins et al., 1994 (Higgins et al., , 2000a (Higgins et al., , 2003 , opioids (Preston et al., 1998; Rawson et al., 2002; Silverman et al., 1996) , and marijuana (Budney et al., 2000) dependence. However, the costs of CM may hinder wide adoption. In many voucher-based CM studies, participants could earn over US$ 1000 in vouchers during a 12-week treatment period, and average earnings in the above studies were around US$ 600.
Prize-based CM was initially designed as a possibly lower cost alternative to the voucher system (Petry et al., 2000) . In prize-based CM, participants earn opportunities to draw from a prize bowl. The bowl contains chips with prizes of varying magnitudes (US$ 1-100) listed on some, and 'good job, try again' listed on others. Thus, the participants earn chances to win prizes, contingent on being abstinent. The number of chips drawn escalates with increasing durations of continuous abstinence.
Recently, prize-based CM has been shown to be feasible to implement in community-based psychosocial outpatient substance abuse treatment (SAT) clinics and efficacious for a number of substance abusing populations, including stimulantabusers (Petry et al., 2004 (Petry et al., , 2005c , alcohol-dependent patients (Petry et al., 2000) , and polydrug using methadone patients (Petry and Martin, 2002; Petry et al., 2005b) . The CTN trial on which this cost-effectiveness study is based (Petry et al., 2005a) was the first study to evaluate the effectiveness of prize-based CM in geographically diverse community clinics.
Although prize-based interventions may reduce the cost of CM compared to vouchers, they still increase costs to a financially constrained treatment system. In the prize-based CTN trial, average prize winnings were around US$ 200. At issue is whether the extra expense is cost-effective in terms of the additional value gained. Without knowing the cost-effectiveness of CM interventions in community-based settings, policy and decision makers have little guidance in determining whether the additional expenditures on CM are worthwhile investments. Unfortunately, few studies have examined the cost-effectiveness of CM in general, and only Sindelar et al. (in press) have analyzed the cost-effectiveness of prize-based CM in community settings. Compared to the Sindelar et al. (in press) study, the present study uses a much larger sample size, more clinics, and the clinics comprise a greater range of treatment styles, patient mixes, and geographic locations.
This study adds to the small but growing literature on the cost-effectiveness of CM by conducting a cost-effectiveness analysis of a prize-based CM intervention targeted at stimulant abusers in community clinics. We present incremental costeffectiveness ratios (ICERs) and conduct sensitivity analyses varying several key implementation parameters. We also present acceptability curves to illustrate the statistical uncertainty inherent in the ICERs and to provide policy relevant information. The emphasis on value per dollar spent on treatment is important for policy decisions related to the future expansion of CM interventions. We also add to the growing literature on costeffectiveness of treatment for substance abuse in general (Barnett et al., 2001; French et al., 1996; Sindelar et al., 2004; Jofre-Bonet and Sindelar, 2004; Cartwright, 1998 Cartwright, , 2000 . Finally, our results are likely to be widely generalizeable inasmuch as the clinics included in the MIEDAR study encompass considerable variation in usual care content, patient mix, and geographic location.
Methods
We conduct cost-effectiveness analyses of prize-based CM using patient outcomes and resource utilization data collected by the MIEDAR effectiveness study (Petry et al., 2005a) . To these we add data from a cost survey that we administered to each of the clinics participating in MIEDAR. Methods and results of the MIEDAR effectiveness study are described in an earlier publication (Petry et al., 2005a) and summarized briefly below. Then we present our analytical methods.
MIEDAR effectiveness study
The MIEDAR study evaluated the effectiveness of prize-based CM as compared to usual care in each of eight outpatient psychosocial community-based SAT clinics that were members of the CTN. Individuals entering into treatment at the clinics were enrolled in the study between April 30, 2001 and February 28, 2003 . The study intervention lasted for 12 weeks. Only patients who disclosed stimulant use during their initial evaluation, or who submitted a stimulant-positive urine sample, were offered the possibility of study participation. The final study sample comprised 415 stimulant-abusing participants who were randomly assigned to either usual care or usual care plus prize-based incentives. Random assignment was conducted at each site independently by a computer program using a dynamic balanced optimization procedure (Signorini et al., 1993) . Neither demographics nor substance use variables differed between conditions based on between group comparisons using t-tests for continuous variables and Chi-square tests for categorical variables (Petry et al., 2005a) .
2.1.1.1. Usual care. Usual care consisted primarily of group and possibly some individual and family counseling, depending on the clinic. As part of the study, participants in both conditions also received immediate feedback on their twiceweekly urinalysis and breathalyzer results. Study participation (or lack thereof) did not affect usual care at the clinics; participants could continue receiving treatment without continuing in the study, and after completing study participation.
Testing.
Participants were asked to provide two urine samples per week on non-consecutive days (as opposed to once weekly), both to ensure detection of drug use and to increase the number of feedback/reinforcement opportunities. Study schedules were individualized to coincide with clinic attendance. Urine samples were tested for amphetamine, methamphetamine, cocaine, THC, and morphine. Participants also provided a breath sample at each visit that was tested for alcohol using a desktop or handheld breathalyzer.
2.1.1.3. Prize-based CM. Participants assigned to the prize-based CM condition, in addition to receiving usual care, earned the chance to win prizes each time they tested negative for cocaine, amphetamine, methamphetamine and alcohol (i.e., the primary target drugs). Those who tested negative for all primary target drugs were invited to draw between 1 and 12 square plastic chips from an opaque container containing 500 chips. Each chip was marked with an incentive reward value: 250 (50%) were marked "Good Job" and had no monetary value; 209 (41.8%) were marked "Small" and worth about US$ 1 (e.g., toiletries, snacks, bus tokens); 40 (8%) were marked "Large" and worth about US$ 20 (e.g., telephone, CD player); and 1 (0.2%) was marked "Jumbo" and worth about US$ 100 (e.g., television, stereo).
The number of draws increased by one for each week of successful testing, but was reset to one draw after an unexcused absence or submission of a positive sample. This escalating reward system was designed to reinforce long durations of abstinence. At each study visit, participants could earn bonus draws if their sample also tested negative for opioids and marijuana (i.e., the secondary target drugs). Bonus draws required total abstinence from both primary and secondary drugs and did not escalate over time. In addition, to offset the low rate of reinforcement early in the study when the number of draws was low, a single large prize was awarded when a participant first achieved 2 consecutive weeks of abstinence from the primary target drugs. Participants in the incentives condition who provided all scheduled urine and breath samples throughout the study and who were negative for all primary and secondary drugs earned 204 draws, resulting in an expected value of approximately US$ 400 in prizes.
Results.
The MIEDAR study determined that participants assigned to prize-based CM had significantly better patient outcomes than participants assigned to usual care alone. As shown in Table 1 , participants assigned to prize-based CM achieved significantly longer durations of continuous stimulant and alcohol abstinence, remained in the study significantly longer, and submitted significantly more stimulant-negative urine samples. In addition, 18.7% of the participants assigned to prize-based CM achieved the maximum possible duration of continuous stimulant and alcohol abstinence (12 weeks), compared to 4.9% of the participants assigned to usual care alone. The MIEDAR study found no significant difference between the two groups in the percentages of samples that tested positive for opioids and marijuana (i.e., the secondary target drugs). Given that sample characteristics were similar across the treatment arms, the differences in patient outcomes were likely due to the prize-based CM intervention.
Cost-effectiveness analysis
Incremental cost-effectiveness analysis is the appropriate approach to use in this study as we are comparing usual care to CM which incrementally adds costs (Drummond et al., 1997; Gold et al., 1996) . To calculate incremental costeffectiveness ratios, we first calculate the unit costs using our cost survey data. Then, for each study participant, we multiply the resources used by the unit costs. Data on resources used (e.g., number of tests and counseling sessions) come from the original MIEDAR study. We are then able to calculate the total variable cost for each participant in each arm of treatment, and finally the incremental cost of prize-based CM over the cost of usual care. All cost-effectiveness analyses are based on a sample comprising 412 MIEDAR participants (3 of the 415 participants in the MIEDAR study were excluded from the present study due to missing data on resource utilization).
Incremental costs of prize-based CM.
2.2.1.1. Unit costs. Unit cost data necessary to estimate the incremental cost of prize-based CM compared to usual care were collected via survey administered to each clinic in the MIEDAR study. CTN research associates at each clinic were responsible for filling in the survey. They were asked to seek information from the Chief Financial Officer, Chief Executive Officer, lead counselors and/or accountants to obtain the necessary cost information. Instructions to the research associates accompanied the survey. The clinics were each paid US$ 100 to ensure participation.
Costs are calculated from the perspective of the clinic and include only those costs that vary by treatment condition. Such costs include those related to counseling sessions, urine and breath sample testing, and the prize system. All labor costs include fringe benefits, where appropriate (i.e., not all clinics provide benefits). Because implementing a prize-based CM intervention may require additional staff in the long run, all labor costs are multiplied by the overhead rate reported by each clinic (the overhead rate averaged 29.9% across the eight clinics in the study).
Unit counseling costs.
Unit counseling costs measure the average per participant cost of a counseling session and were estimated for individual, group and family therapies. These unit costs include the time spent by the counselor both in treatment and in administration (e.g., taking notes before or after the session) and are prorated by the average number of patients in a session.
Unit testing costs.
Unit testing costs measure the average cost per urine and breath test and include material costs (breathalyzer tubes and urine test cups) and time spent by staff administering the test.
Unit prize system costs.
Prize system costs comprise three components: drawing session costs, prize costs, and costs of administering the prize system (e.g., taking inventory of prizes, shopping for prizes and restocking the system). For simplicity, we refer to the costs of administering the prize system as 'restocking costs' even though this component also includes the broader costs of taking inventory and shopping for prizes. Unit drawing costs measure the average cost of a drawing session; this is the time spent by staff administering each drawing valued at counselor salary plus fringe benefits and overhead. Unit prize costs are the value of the prizes won during the drawing sessions and are assumed to be US$ 0 for "Good Job," US$ 1 for "Small," US$ 20 for "Large," and US$ 100 for "Jumbo." Costs of administering the system are calculated by measuring the amount of time spent by staff taking inventory, purchasing, and restocking the prizes for the incentives condition; this time is then valued at counselor salary plus fringe benefits and overhead. Since staff typically perform these duties on a weekly or bi-weekly basis, there are several ways to apportion these costs on a per participant basis. In the present study, unit administrative costs refer to the administrative cost per prize won (not including "good jobs" which do not contribute to the need for restocking).
Resources used.
In order to calculate the total variable costs, we need to multiply the above calculated unit costs by the number of units of each resource used. Resource utilizations for each participant were obtained from the MIEDAR study (Petry et al., 2005a) . Data on the number of each of the following were collected: counseling sessions of each type (i.e., individual, group, and family), urinalysis tests, drawing sessions for prizes, and prizes won of each value. Variable costs per participant are then estimated straightforwardly by multiplying unit costs by corresponding resource utilizations.
Finally, the incremental cost of prize-based CM compared to usual care is estimated by subtracting the average per participant cost of the usual care group from the average per participant cost of the prize-based CM group.
Incremental cost-effectiveness analysis.
We conduct incremental costeffectiveness analyses (ICEA) to answer the question of value per dollar spent on prize-based CM over usual care. The primary patient outcome used in the ICEA is the longest duration of abstinence (LDA) from primary target drugs. LDA is defined as the longest span of consecutive weeks in which all samples delivered under the twice-weekly testing schedule indicated abstinence from primary target drugs.
The LDA was chosen as the primary patient outcome for the ICEA both because (1) the escalating draw feature of the incentive condition was designed specifically to reinforce long durations of abstinence, and (2) the longest duration of abstinence achieved during treatment is among the best predictors of improved outcomes at follow-up periods (Higgins et al., 2003 (Higgins et al., , 2000b Petry et al., 2005c) . As a check on the robustness of our results, we also consider two secondary patient outcome measures: the length of stay (LOS) in the study and the number of stimulant-negative urine samples submitted.
For each of the three patient outcome measures, we calculate incremental cost-effectiveness ratios. The ICER is defined as the incremental cost divided by the incremental effect. We use incremental costs estimated as described above and incremental effects obtained from the MIEDAR study. The ICERs measure the incremental cost of using the prize-based CM intervention, compared to usual care, to produce an extra unit of effect for each of the patient outcomes.
Bootstrapping (with 1000 replicates) is used to estimate confidence intervals for each of the ICERs and to produce an acceptability curve for LDA (Briggs, 2001) . The acceptability curve illustrates the statistical uncertainty in our study due to our sample and provides policy relevant information (Briggs, 2001; Fenwick et al., 2001; Lothgren and Zethraeus, 2000) . Finally, we conduct sensitivity analyses on several key parameters to assess how the ICERs would likely change if MIEDAR had been implemented under different realistic conditions.
Results

Incremental costs of prize-based CM
Unit costs were estimated following the methods described above using the data collected via the cost survey administered to the clinics in the MIEDAR study. Table 2 presents the weighted average of the unit costs, where the average is taken across all clinics and weighted by the sample size at each clinic. For example, the average per participant cost of a group counseling session was US$ 6.25 (the low cost is due to approximately 10 patients sharing the total cost of the group session). Each test comprising a urinalysis and breathalyzer cost an average of US$ 16.73, the majority of which was the material cost of the urine sample test cups (breathalyzer tubes are only US$ 0.21 apiece). The administrative time to conduct a drawing session was valued at an average of US$ 3.25, and each monetary prize (i.e., not the "good jobs") incurred an average administrative cost of US$ 2.87 (including inventorying, shopping, and restocking).
Resource utilizations per participant were obtained from the MIEDAR study and are summarized in Table 3 . On average, compared to the usual care group, participants in the prize-based CM group attended significantly more individual and group counseling sessions and submitted significantly more urine samples to be tested. Participants in the prize-based CM group had an average of 11.6 drawing sessions and earned an average of 76.4 draws, resulting in an average of 36.8 "good job" chips, 32.1 small prizes, 7.4 large prizes, and 0.24 jumbo prizes. Table 4 presents the average variable cost per participant for both prize-based CM and usual care, as well as the incremental costs of prize-based CM compared to usual care. As shown in Table 4 , participants in the prize-based CM group incurred significantly higher counseling, testing, and incentives costs. The incremental cost of prize-based CM compared to usual care was US$ 438 per participant. Most of this incremental cost is due to the incentives (US$ 349), of which US$ 213 is the value of the prizes (including the value of the single large prize awarded when participants in prize-based CM first achieved 2 consecutive weeks of abstinence from primary target drugs), US$ 101 is for administering the prize system (i.e., taking inventory of prizes, shopping for prizes, and restocking the system), and US$ 35 is for administering the drawing sessions.
Incremental cost-effectiveness of prize-based CM
Column 1 of Table 5 presents incremental cost-effectiveness ratios for the comparison of prize-based CM with usual care. These ICERs were calculated using the incremental effects from Table 1 and the incremental costs from Table 4 . Compared to . Average variable costs were determined by first estimating the variable cost of each participant using that participant's resource utilization and clinic-specific unit costs, and then averaging across all participants in each condition.
b Includes the single large prize awarded when participants in prize-based CM first achieved 2 consecutive weeks of abstinence from primary target drugs (i.e., cocaine, amphetamine, methamphetamine, alcohol). One-half (N = 104) of the participants in prize-based CM qualified for this prize.
* p-Value < .05. (2) usual care group gets tested half as often but retains 100% of their patient outcomes, (3) full-scale implementation has no effect on the unit cost of administering the prize system, and (4) full overhead rate is applied to labor costs.
c Conservative scenario assumes (1) US$ 4.80 test cups, (2) usual care group gets tested half as often but retains 100% of their patient outcomes, (3) full-scale implementation reduces the unit cost of administering the prize system by 50%, and (4) one-half (50%) of the overhead rate is applied to labor costs.
d Favorable scenario assumes (1) US$ 4.80 test cups, (2) usual care group gets tested once per week and retains 85% of their patient outcomes, (3) full-scale implementation reduces the unit cost of administering the prize system by 75%, and (4) one-quarter (25%) of the overhead rate is applied to labor costs. usual care, the incremental cost of using prize-based CM to lengthen the LDA by 1 week was US$ 258 (95% confidence interval [CI] , , to obtain an additional stimulantnegative urine sample was US$ 146 (95% CI, US$ 106-269), and to extend the length of stay in the study by 1 week was US$ 398 (95% CI, US$ 257-1074).
Acceptability curves are a relatively new approach that is used to illustrate the statistical uncertainty inherent in estimates of ICERs due to the use of a single sample. They also provide policy relevant information to decision makers (Briggs, 2001; Fenwick et al., 2001; Lothgren and Zethraeus, 2000) . Fig. 1 is the acceptability curve associated with the ICER for the patient outcome LDA. The acceptability curve indicates the likelihood that an intervention will be 'acceptable' to decision makers given a large set of alternative values that decision makers could place on the incremental outcome. For example, if the threshold value (perhaps determined by society's willingness to pay) to extend the LDA by 1 week were US$ 205, then the prize-based CM intervention would be only 10% likely to be cost-effective. On the other hand, if the threshold value to extend the LDA by 1 week were US$ 325, then the prize-based CM intervention would be 90% likely to be cost-effective.
Sensitivity analysis.
In order to determine how sensitive our results are to alternative assumptions, we conduct additional analyses. We focus on what the costs and outcomes of prizebased CM might be if MIEDAR had been implemented in 2005 and on a large scale. Three realistic scenarios were modeled that reflect different assumptions about (1) the unit cost of urine sample test cups, (2) the testing frequency of participants in the usual care group and associated treatment effects, (3) the unit cost of administering the prize system, and (4) the amount of overhead included in labor costs.
The unit cost of the test cups used in the MIEDAR study averaged US$ 12.85. Due to technological improvements since the time of the MIEDAR study, the unit cost of test cups capable of detecting amphetamine, methamphetamine, cocaine, THC, and morphine is now only US$ 4.80 (e.g., EZ Split Key 5-Panel Test Cup, Medical Disposables, Ft. Lauderdale, FL). Thus, all scenarios below assume the unit cost of test cups is US$ 4.80.
The MIEDAR protocol scheduled two tests per week for participants assigned to usual care. In practice, tests are typically scheduled only once per week at the clinics in the MIEDAR study. Since participants in the usual care group averaged 1.4 tests per week in the MIEDAR study, they probably experienced higher testing costs than would occur in normal practice, thereby understating the ICERs. At the same time, more frequent feedback from the twice-weekly tests may have improved patient outcomes in the usual care group more than would have been the case with testing once per week, thereby overstating the ICERs. Thus, we compare the base case to alternative cases that vary both the testing frequency and the concomitant effectiveness of usual care.
The costs of administering the prize system (taking inventory, shopping, and restocking prizes) were spread out over a relatively small number of prizes won. If the prize-based CM intervention had been implemented on a larger scale within the clinics -only a small fraction of clinic patients were enrolled in the MIEDAR study -then clinics would be able to take advantage of economies of scale in running the prize system, thereby reducing the ICERs. Thus, we consider alternative unit costs of administering the prize system. Labor costs were multiplied by the clinic overhead rate to account for long-run costs that might vary due to additional staff required by the prized-based CM intervention. In practice, it is unlikely that all elements of overhead would vary proportionally with staff (e.g., clinic director, water for the lawn, etc.). Thus, we consider alternative cases that vary the amount of overhead included in the labor costs. We modeled three scenarios that reflect different assumptions -favorable, conservative, and unfavorable -about the cost-effectiveness of prize-based CM compared to usual care. Table 6 summarizes the specific assumptions made for each of the three scenarios.
Columns 2-4 of Table 5 present the results of these sensitivity analyses that examine how the ICERs would likely change if MIEDAR had been implemented under different realistic conditions. The ICER for the patient outcome LDA, for example, ranges from a low of US$ 163 in the favorable scenario to a high of US$ 269 in the unfavorable scenario. In general, the ICERs in the unfavorable (conservative) scenario are only slightly higher (lower) than the base case, whereas the ICERs in the favorable scenario are much lower than the base case.
Discussion
In a population of stimulant abusers treated in communitybased psychosocial SAT clinics, prized-based contingency management produced significant gains in patient outcomes, as well as significant increases in treatment costs. That is, prizebased CM provided better patient outcomes than usual care but required additional costs. Compared to usual care, we found that the incremental cost of using prize-based CM to lengthen the longest duration of continuous stimulant and alcohol abstinence (LDA) by 1 week was US$ 258 (95% CI, , to obtain an additional stimulant-negative urine sample was US$ 146 (95% CI, US$ 106-269), and to extend the length of stay in the study by 1 week was US$ 398 (95% CI, US$ 257-1074).
Determining whether prize-based CM is cost-effective for improving patient outcomes depends on the existence of threshold values against which to compare the estimated ICERs (one threshold value for each patient outcome). At this time, however, no threshold values exist for any of the patient outcomes in the MIEDAR study (or any other outcome from substance abuse treatment). To address this issue, we present an acceptability curve for the longest duration of abstinence, our primary patient outcome measure. For any given threshold value for LDA, the acceptability curve presents decision makers with the likelihood that prize-based CM is cost-effective. For example, if decision makers believe that US$ 205 is an acceptable threshold to extend the LDA by 1 week, then the prize-based CM intervention is only 10% likely to be cost-effective. On the other hand, if decision makers believe that US$ 325 is an acceptable threshold to extend the LDA by 1 week, then the prize-based CM intervention is 90% likely to be cost-effective. Decision makers can use the information from the acceptability curve in combination with their own evaluation of the value of outcomes to make policy decisions. As an illustrative example, the link between illicit drug use and crime is well established (Sindelar and Olmstead, 2006; JofreBonet and Sindelar, 2001 ) and French et al. (in preparation) estimate the per-offense cost of a robbery (involving force or the threat of force) and a theft (without force or the threat of force) at US$ 48,095 and 1583, respectively. Based on the acceptability curve in Fig. 1 , if decision makers believe that extending the LDA by 1 week would reduce the probability of a single robbery by at least 0.7% (i.e., 325/48,095) or of a single theft by at least 21% (i.e., 325/1583), then prize-based CM would achieve savings in avoided crime costs that would be 90% likely to outweigh its incremental costs. Thus, in this scenario, prize-based CM would be 90% likely to dominate usual care (i.e., lead to better patient outcomes at lower cost) due to reductions in crime alone (not to mention the value of potential improvements in other negative externalities associated with drug abuse such as disease and welfare). Although the societal costs of substance abuse may be lower if prize-based CM were implemented widely (due to reductions in crime, disease, and welfare), we recognize that it may be difficult in practice for policy makers to distribute additional resources to substance abuse treatment to realize these savings.
Sensitivity analyses were conducted to determine how the ICERs would likely change if MIEDAR had been implemented under different realistic conditions. In general, the ICERs in the unfavorable (conservative) scenario are only slightly higher (lower) than the base case, whereas the ICERs in the favorable scenario are much lower than the base case. Thus, it seems reasonable to conclude that had MIEDAR been implemented under alternative realistic conditions, the ICERs would probably be no higher and may well be lower than the base case.
The present study has several strengths. First, it is based on a clinical trial from the National Drug Abuse Treatment CTN that used a large sample size, relied on objective indicators of patient outcomes, and included eight community-based treatment programs with a diverse set of usual care practices and clienteles (Petry et al., 2005a) . Thus, the cost-effectiveness results of the present study are likely to be widely generalizable to stimulant-abusing populations. Second, the present study conducted sensitivity analyses to examine how the estimated ICERs would likely change if MIEDAR had been implemented under different realistic scenarios. Third, in the absence of consensus threshold values against which to compare the estimated ICER for the primary patient outcome, LDA, we present an acceptability curve to aid decision makers in determining whether prize-based CM is cost-effective. Finally, the ICERs estimated in the present study can be used as thresholds for future studies that evaluate the cost-effectiveness of interventions designed to improve the LDA, number of stimulant-negative urine samples, and length of stay.
There are several limitations as well. First, inasmuch as MIEDAR targeted stimulant (i.e., cocaine, amphetamine, methamphetamine) and alcohol abusers, the ICERs may not generalize to populations using other types of drugs. Second, MIEDAR's twice-weekly testing protocol was more frequent than typically occurred for usual care in most of the clinics in the study, and may have reduced differences between groups in both testing costs and patient outcomes. However, sensitivity analyses in the present study suggest that testing the usual care group less frequently during MIEDAR would not have had a serious adverse affect on the ICERs, and possibly would have improved them if patient outcomes in the usual care group declined as well. Third, given that 18.7% of participants assigned to prize-based CM were abstinent from the primary target drugs for the duration of the study (12 weeks), compared to 4.9% of participants assigned to usual care alone, it is possible that the incremental LDA would have been larger had twice-weekly drug testing extended beyond the 12 weeks of the study; if so, this would lower the ICERs for the LDA outcome.
This study adds to the growing literature on cost-effectiveness in substance abuse treatment by providing one of the first costeffectiveness analyses of prize-based CM. Cost-effectiveness analysis of CM interventions is critical because CM adds clear and certain costs to usual care. We are also among the first in SAT research to use an acceptability curve to provide decision makers with information on when prize-based CM would be considered cost-effective. Further research is necessary to determine consensus threshold values against which to compare ICERs for various patient outcomes in SAT, and to determine which treatments, including prize-based CM interventions with alternative incentive parameters (e.g., higher/lower-valued prizes, more/less frequent drawing sessions), provide the greatest value.
